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57 ABSTRACT

Web browser software 1s implemented 1mm a processing
system housed 1n a set-top box connected to a television and
communicating over a wide-area network with one or more
servers. The browser allows a user to use a remote control
device to navigate between hypertext anchors i World-
Wide Web pages displayed on the television. User inputs are
entered from the remote control device using an infrared IR
link 1n order to move a selection between hypertext anchors
or various control buttons displayed on the television dis-
play. The browser 1s capable of downloading audio files
from Web sites and generating sound through a speaker of
the television set based on the audio files. Background music
1s generated during Web browsing based on audio files
downloaded from one of the servers or audio files stored 1n
memory 1n the set-top box. A background music audio file
from a server can be downloaded while another background
music audio file 1s played. An audio panel can be displayed
when an audio {file from a Web site 1s downloaded and
played to form a user interface by which the user to play,
stop, pause, rewind, or fast-forward the audio file.

16 Claims, 19 Drawing Sheets
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USER INTERFACE FOR CONTROLLING
AUDIO FUNCTIONS IN A WEB BROWSER

The present application 1s a continuation-in-part of U.S.

patent application having application Ser. No. 08/660,088,
filed on Jun. 3, 1996.

FIELD OF THE INVENTION

The present 1nvention pertains to the field of browser
software for browsing the World Wide Web. More
particularly, the present invention relates to audio functions
in a Web browser.

BACKGROUND OF THE INVENTION

The number of homes and businesses using personal
computers has increased substantially in recent years, and
along with this increase has come an explosion in the use of
the Internet, and particularly the World-Wide Web (“the
Web”). The Web is a collection of formatted hypertext pages
located on numerous computers around the world that are
logically connected by the Internet. Although “the Web™ has
in the past been a source of primarily scientific and technical
information, it 1s now a valuable resource for mmformation
relating to almost any subject, including business,
entertainment, travel, and education, to name just a few.
Advances 1 network technology, and especially 1n software
such as “Web browsers” (software applications which pro-
vide a user interface to the Web), have made the Web
accessible to a large segment of the population. However,
despite the growth 1n the development and use of the Web,
many people are still unable to take advantage of this
important resource.

Access to the Web has been limited to people who have
access to a personal computer. Yet some people cannot
afford the cost of even a relatively inexpensive personal
computer, while others are unable or unwilling to learn the
basic computer skills that are required to access the Web.
Furthermore, Web browsers 1n the prior art generally do not
provide the degree of user-friendliness desired by some
people who lack computer experience, and many computer
novices do not have the patience to learn how to use the
software. Some people, for example, dislike an interface
which requires them to identify hypertext objects and use the
point-and-click technique to browse through Web pages.

Most people, however, feel quite comfortable using a
remote control to operate a television set. Therefore, it
would be desirable to allow a person to access the World-
Wide Web without the use of a personal computer. In
particular, 1t would be desirable for a person to be able to
access and navigate through Web pages using an ordinary
television set and a remote control. It would further be
desirable to have a user interface by which a person can use
a remote control to navigate between hypertext objects on a
Web page with minimal effort or thought, so that a person
feels more as 1f he or she i1s simply changing television
channels rather than utilizing a complex computer network.

Another problem associated with Web browsers i1s that
they tend to provide minimal audio functionality. Audio files
linked to Web pages are becoming increasingly more com-
mon. Although some Web browsers may provide capability
to download and play audio files, they generally do not
provide capability to manipulate audio data to any signifi-
cant extent. In addition, Web browser user interfaces gen-
erally are not set up to facilitate audio functionality.

SUMMARY OF THE INVETION

A method 1s provided of processing audio information 1n
a client processing system that 1s capable of being coupled
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2

o a server processing system over a network and 1s capable
of being coupled to an audio output device. In the method,
a first audio sequence 1s output via the audio output device
based on a first audio file stored in the client processing
system. A second audio file, which represents a second audio
sequence that 1s to be output following output of the first
audio sequence, 1s downloaded into the client processing,
system from the network while the first audio sequence is
being output. The second audio file 1s transmitted from the
server processing system to the client processing system
over the network.

Another aspect of the present invention 1s a method of
providing a user interface for controlling audio functions of
a client processing system. The client processing system 1s
coupled to a server processing system over a network and to
a display device. In the method, audio information 1s down-
loaded from the network, and an audio control panel is
displayed on the display device. The audio control panel
includes a number of 1images, each of which 1s for activating
onc of a number of audio functions for manipulating the
downloaded audio imnformation.

Other features of the present invention will be apparent
from the accompanying drawings and from the detailed
description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mvention 1s illustrated by way of example
and not limitation i1n the figures of the accompanying
drawings, in which like references indicate similar elements
and 1n which:

FIG. 1A 1llustrates several WebTV client systems con-
nected to a WebTV server system.

FIG. 1B 1illustrates a WebTV client system.

FIG. 1C 1s a block diagram of an electronics unit of a
WebTV client system.

FIG. 2A 1illustrates the functional relationship between

hardware and software in the client processing system of
FIG. 1.

FIG. 2B 1s a block diagram of the Web browser applica-
tion software of FIG. 2B.

FIG. 3 1llustrates a remote control for controlling the Web
browser.

FIGS. 4A and 4B 1illustrate a displayed Web page con-
taining a number of hypertext anchors.

FIG. 5 1s a flow diagram 1illustrating a procedure for
receiving and processing of an HTML document according
to the present 1invention.

FIG. 6 illustrates several hypertext anchors as displayed
on a display device.

FIGS. 7A and 7B are flow diagrams illustrating the
procedure of movement of a selection between two hyper-
text anchors 1n the downward direction using the remote

control of FIG. 3.

FIGS. 7C and 7D are flow diagrams illustrating the
procedure of movement of a selection between two hyper-

text anchors 1n the upward direction using the remote control
of FIG. 3.

FIG. 8A illustrates an Options panel overlaid on a dis-
played Web page.

FIG. 8B 1llustrates an Options panel with an Audio panel
overlaid on a displayed Web page.

FIG. 9 1s a flow diagram 1illustrating a routine for display-
ing an Options panel.

FIG. 10 1s a flow diagram 1illustrating a routine for
enabling or disabling display of an Audio panel.
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FIGS. 11A and 11B are flow diagrams 1llustrating routines
for downloading and playing background music in a client
system.

DETAILED DESCRIPTION

A method and apparatus for providing a user interface to
control audio functions 1n a Web browser are described. In
the following description, for purposes of explanation,
numerous specific details are set forth 1n order to provide a
thorough understanding of the present mnvention. It will be
evident, however, to one skilled m the art that the present
invention may be practiced without these specific details. In
other 1nstances, well-known structures and devices are
shown 1n block diagram form 1n order to facilitate descrip-
fion.

In one embodiment, steps according to the present inven-
tion are embodied in machine-executable software
instructions, and the present invention 1s carried out 1n a
processing system by a processor executing the 1nstructions,
as will be described 1n greater detail below. In other
embodiments, hardwired circuitry may be used 1n place of,
or 1n combination with, software instructions to implement
the present invention.

The present invention relates to a system 1n which a
set-top box 1s connected to a television and to one or more
servers over the Internet. The set-top box includes a pro-
cessing system that executes browser software to enable a
user to browse through World-Wide Web pages displayed on
the television using a remote control device. As will be
described below, the browser provides a user interface that
includes an audio panel for controlling audio functions
related to audio files downloaded from the Web. In addition,
the Web browser provides a continuous stream of back-
ground music to the user during Web browsing by down-
loading audio files from a server while other audio 1s being
played to the user.

In one embodiment, the present invention 1s included 1n a
system known as WebTV™ (WebTV), which uses a stan-
dard television set as a display device for browsing the Web
and which connects to a conventional network, such as the
Internet, using standard telephone, ISDN, or similar com-
munication lines. In accordance with the present invention,
a user of a WebT'V client system can utilize WebTV network
services provided by one or more remote WebTV servers.
The WebTV network services are used 1n conjunction with
software running 1n a WebTV client system to browse the
Web, send electronic mail, and to make use of the Internet
in various other ways. The WebTV servers function as
proxies by retrieving, from a remote server, Web pages or
other data requested by a WebTV client system and then
transmitting the requested 1nformation to the WebTV client
system.

I. System Overview

FIG. 1A 1illustrates a configuration of a WebTV network
according to one embodiment. A number of WebTV clients
1 are coupled to a modem pool 2 via direct-dial,
bi-directional data connections 29, which may be telephone
(POTS, 1.e., “plain old telephone service”), ISDN
(Integrated Services Digital Network), or any other similar
type of connection. The modem pool 2 1s coupled typically
through a router, such as that conventionally known 1n the
art, to a number of remote servers 4 via a conventional
network infrastructure 3, such as the Internet. The WebTV
system also 1ncludes a WebTV server §, which specifically
supports the WebTV clients 1. That 1s, the server § provides
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4

the WebTV services to the WebTV clients 1. Each of the
clients 1 can connect to the server 5 either through direct
telephone or ISDN connection or through the Internet 3 via
the modem pool 2. Note that the modem pool 2 1s a
conventional modem pool, such as those found today
throughout the world providing access to the Internet and
private networks. Modem pool 2 may be provided by a local
Internet Service Provider (ISP).

The WebTV server 5 generally includes one or more
conventional computer systems. The server § may actually
comprise multiple physical and logical devices connected in
a distributed architecture.

FIG. 1B illustrates a WebTV client system 1 according to
one embodiment. The client system 1 includes an electronics
unit 10 (hereinafter referred to as “the WebTV box 10 or
“the box 107), an ordinary television set 12, and a hand-held
remote control 11. In an alternative embodiment of the
present 1nvention, the WebTV box 10 i1s built into the
television set 12 as an integral unit. The box 10 includes
hardware and software for providing the user with a graphi-
cal user interface, by which the user can access the WebTV
network services, browse the Web, send e-mail, and other-
wise access the Internet.

The client system 1 uses the television set 12 as a display
device and an audio output device. The box 10 1s coupled to
the television set 12 by a link 6. The link 6 includes an audio
channel for generating sound from the television’s speaker
and an RF (radio frequency), S-video, composite video, or
other equivalent form of video channel. The communication
link 29 between the box 10 and the server 5 1s either a
telephone (POTS) connection 29a or an ISDN connection
29b. The box 10 receives AC (alternating current) power
through an AC power line 7.

Remote control 11 1s operated by the user 1n order to
control the client system 1 to browse the Web, send e-mail,
and perform other Internet-related functions. The box 10
receives commands from remote control 11 via an infrared
(IR) communication link. In alternative embodiments, the
link between the remote control 11 and the box 10 may be
RF or any equivalent mode of transmission.

The box 10 includes application software which, when
executed by a processor 1n the box 10, provides the user with
a graphical user mterface by which the user can access the
WebTV network services and browse the Web. The appli-
cation software 1s automatically executed upon application
of power to the box 10.

FIG. 1C shows the internal components of the box 10.
Operation of the client system 1 1s controlled by a CPU 21,
which 1s coupled to an Application-Specific Integrated Cir-
cuit (ASIC) 20. The CPU 21 executes software designed to
implement features of the present invention. ASIC 20 con-
tains circuitry which 1s used to implement certain functions
of the WebTV system. ASIC 20 1s coupled to an audio
digital-to-analog converter 25 which provides audio output
to television 12. In addition, ASIC 20 1s coupled to a video
encoder 26 which provides video output to television set 12.
An IR interface 24 detects IR signals transmitted by remote
control 11 and, in response, provides corresponding electri-
cal signals to ASIC 20. A standard telephone modem 27 and
an ISDN modem 30 are coupled to ASIC 20 to provide
connections 29a and 29b, respectively, to the modem pool 2
and, via the Internet 3, to the remote servers 4. Note that,
while the 1llustrated embodiment includes both a telephone
modem 27 and an ISDN modem 30, either one of these
devices will suffice to practice the present invention. Further,
in various other embodiments, the telephone modem 27 and
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the ISDN modem 30 each may be replaced by or supple-
mented with other communications devices, such as a cable
television modem. In addition, in other embodiments, com-
munication with the server 5§ might be made via a token ring
or Ethernet connection. Note that the box 10 also may
include a cable television modem (not shown).

Also coupled to ASIC 20 1s mask Read-Only Memory
(ROM) 224, a flash memory 22b, and a Random Access
Memory (RAM) 23. Mask ROM 22a (which is so named
because it 1s non-programmable) provides storage of certain
program 1nstructions and data, as will be described below.
Flash memory 22b 1s a conventional flash memory device
that can be written to (programmed) and erased electroni-
cally. Flash memory 22b provides storage of the browser
software as well as data. In one embodiment, a mass storage
device 28 1s included 1n the box 10 and coupled to ASIC 20.
The mass storage device 28 may be used to 1mnput software
or data to the client or to download software of data received
over network connection 29. The mass storage device 28
includes any suitable medium for storing machine-
executable 1nstructions, such as magnetic disks, optical

disks, and the like.

As mentioned above, the Web TV box 10 includes appli-
cation software including a Web browser. Referring now to
FIG. 2A, the above-mentioned application software 31 oper-
ates 1n conjunction with operating system (OS) software 32.
The OS software 32 includes various device drivers and
otherwise provides an interface between the application

software 31 and the system hardware components 40 (i.c.,
the elements illustrated in FIG. 1C).

In one embodiment, the application software 31 and the
OS software 32 are stored in flash memory 22b. It will be
recognized, however, that some or all of either the applica-
tion software 31 or the OS software 32 or both can be stored
in any other suitable storage medium, such as mask ROM
22a or mass storage device 28, 1n various embodiments.

As mentioned above, steps according to the present mnven-
fion are embodied 1n machine-executable 1nstructions
according to one embodiment. For example, in one embodi-
ment the present invention 1s carried out by the CPU 21
executing sequences of 1nstructions contained in mask ROM
22a, flash memory 22b, or RAM 23, or a combination of
these devices. More specifically, execution of the sequences
of mstructions causes the CPU 21 to perform the steps of the
present invention. These steps will be described below.
Instructions for carrying out the present invention may be
loaded mto memory from a persistent store, such as mass
storage device 28, and/or from one or more other computer
systems over a network, such as the WebTV server § or a
remote server 4. For example, such a server system may
fransmit a sequence of instructions to the client system 1 1n
response o a message transmitted to the server system over
the Internet 3 by the client system 1. As the client system 1
receives the instructions via a network connection, such as
modem 27a, the client system 1 stores the mnstructions 1n a
memory. The client system 1 may store the instructions for
later execution or execute the instructions as they arrive over
the network connection.

In some embodiments, the downloaded instructions may
be directly supported by the CPU 21. Consequently, execu-
fion of the instructions may be performed directly by the
CPU 21. In other embodiments, the instructions may not be
directly executable by the CPU 21. Under these
circumstances, the instructions may be executed by causing
the CPU 21 to execute an interpreter that interprets the
instructions, or by causing the CPU 21 to execute instruc-
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tions which convert the received instructions into instruc-
tions that can be directly executed by the CPU 21.

Certain embodiments and aspects of the present invention
may be also carried out in the WebTV server §, instead of (or
in addition to) being carried out in the WebTV client system
1. For example, a CPU of the server 5 may execute instruc-
tions stored 1 memory to perform steps in accordance with
the present mvention.

In various embodiments, hardwired circuitry may be used
in place of, or in combination with, software instructions to
implement the present invention. Thus, the present invention
1s not limited to any specific combination of hardware
circuitry and software, nor to any particular source for the
instructions executed by a computer system.

The Web browser functions of the present invention are
implemented by application software 31. FIG. 2B illustrates
the functional relationships between the various components
of application software 31. Application software 31 includes
a communications manager 50, an HTML (Hypertext Mark-
up Language) parser 51, a graphics engine 52, a layout
engine 33, an input system 54, a user interface 56, a selection
handler 55, and a streams manager 57. The client system
receives Web pages over network connection 29 in the form
of HIML documents. Streams manager 57 controls and
coordinates movement of data throughout the system.

Each HITML document 1s 1nitially mput to communica-
tions manager 50. Communications manager 50 performs
functions necessary to receive an HI'ML document, over the
network connection 29 mcluding handling high-level com-
munications protocols, such as HITP (Hypertext Transport
Protocol), TCP/IP (Transmission Control Protocol/Internet
Protocol), etc. A received HTML document is provided by
communications manager 30 to HIML parser 51. HITML
parser 51 converts HIML page descriptions to a displayable
format for the client system.

As 1s well known, an HITML document may contain text
and/or refer to 1mages and other media types. Further, an
HTML document may include one or more “hypertext
anchors,” which are displayable objects that provide a link
to another Web page. Hypertext anchors are also sometimes
referred to as “hot links” or “hot spots.” Each hypertext
anchor is associated with a particular URL (Uniform
Resource Locator) or other logical address representing the
location of the Web page to which the anchor provides a
link. The URL may or may not be stored within the client
system, as will be discussed below. A hypertext anchor may
be a word or a phrase of text, an 1mage, or a part of an 1image.
The hypertext anchors and other objects which are to be
displayed on a screen are defined in the HIML document by
a number of “tags” which specily information relating to the
displayable object and its attributes (e.g., whether the object
1s a hypertext anchor, an 1mage map, an 1mage map con-
taining hypertext anchors, etc.). Accordingly, HTML parser
51 separates tags from text within each HITML document
under the control of the streams manager 57.

HTML parser 51 also generates a list of “displayables™
(displayable objects) from the received HTML document. In
addition, the HTML parser 51 generates a sorted list of
“selectables™ (selectable objects, i.e., displayable objects
which are hypertext anchors). The method of generating this
sorted list 1s discussed below 1n greater detail. The data
structure containing the list of displayables 1s provided by
HTML parser 51 to layout engine 353, which places the
displayable objects on the screen of the television set 12.
Image information, such as JPEG or GIF image information,
are provided by HIML parser 51 to layout engine 353 via a
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graphics engine 52, which 1s responsible for measuring and
drawing 1mages.

In the course of browsing through a displayed Web page
or between different Web pages, a user activates buttons on
remote control 11, which, 1n response, transmits IR signals
that are received by the box 10. Input system 54 records
these nputs and provides them to selection handler 55 and
user interface 56. In addition, mput system 54 can handle
input queuing and processing of mputs from various other
input devices, such as a standard or IR keyboard. Selection
handler 55 receives commands provided by the user for
moving a selection (of a hypertext anchor) around on the
screen (1.€., moving a selection from one hypertext anchor to
another). The selection handler 55 determines, in response to
the user inputs, which of the hypertext anchors in a Web
page should be a current selection and provides a selection
indication to the user of the current selection through the
display of television set 12. Other aspects of the Web
browser which are visible to the user are provided by user
interface 56 based on signals received from 1mput system 54.

FIG. 3 1llustrates remote control 11 1n greater detail. In the
preferred embodiment, remote control 11 1s similar to, and
has the general appearance of, a common, hand-held remote
control that 1s used to control a television set. In fact, remote
control 11 may include controls for performing any or all of
the user-controlled functions of television set 12. In an
alternative embodiment, remote control 11 may be a wired
hand-held controller or a wired or wireless (e.g., IR) key-
board or any other similar device. Remote control 11
includes Options button 7, Scroll Up button 8, Scroll Down
button 9, direction buttons 15—18, Enter button 19, Home
button 35, Back button 36, and Recent button 37. Direction
buttons 15-18 include left button 15, right button 16, up
button 17, and down button 18.

The functions of the controls on remote control 11 will be
described below 1n detail. However, a summary of certain
ones of these functions 1s helptul at this point. Home button
35 causes the client system 1 to directly access and display
the Home page of the WebTV network services. Back button
3 allows the user to retrace his steps by revisiting previously-
visited Web pages 1n reverse chronological order. Recent
button 37 1s used to access a display indicating the most
recent Web sites (pages) the user has visited. From this
display, the user will be allowed to directly revisit any of
those sites. Scroll Up button 8 and Scroll Down button 9 are
used to scroll the screen up or down, respectively, to display
a previously undisplayed portion of a Web page. Direction
buttons 15-18 allow the user to specify a direction of
movement 1n order to select a new hypertext anchor. When
Enter button 19 1s pressed, remote control 11 sends a
command to the box 10 to activate the hypertext link
corresponding to the currently selected hypertext anchor.
That 1s, 1n response to Enter button 19 being pressed, the
uniform resource locator (URL) or other logical address of
the currently selected hypertext object 1s transmitted by the
box 10 over the network connection 29 (except in the case
of certain image maps, as will be described below) in order
to access the corresponding Web page.

II. Hotlink Navigation

FIG. 4A 1llustrates an example of a Web page 100 which
may be displayed by television 12 using the client system.
Web page 100 1s a sample home page for a fictitious
company, Company XYZ. Web page 100 includes a number
of hypertext anchors 101-1135, each of which provides a link
to another Web page that 1s not currently displayed. In Web
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page 100, hypertext anchors 101, 102, 109, 110, 111, and 115
are 1mage maps. Hypertext anchors 101 and 102 are
included within 1mage map 116, which 1s not a hypertext
anchor. Hypertext anchor 101 1s the logo for Company XYZ.
Logo anchor 101 may provide a link, for example, to another
Web page which provides a history of company XYZ.
Hypertext anchor 115 may provide a link, for example, to an
audio stream which generates the jingle (theme song) of
Company XYZ, and which can be output to the user through
the speaker of television 12. The remainder of the Web page
100 contains informational text about Company XYZ
orouped under the headings: “Product Information,” “Com-
pany News,” “Personnel Profiles,” “Sales Offices,” and “Job
Opportunities.” Hypertext anchors 103—108 and 112-114
are key words or phrases within the text.

The application software 31 provides means for the user
to navigate between the hypertext anchors displayed on a
Web page, such as Web page 100, using the remote control
11. In particular, application software 31, in response to user
inputs from remote control 11, moves a selection from one
hypertext object to another 1n a discrete movement. At a
ogrven point in time, only one displayed hypertext object 1s
selected and 1s displayed as a current selection. In FIG. 4A,
for example, hypertext anchor 101 1s selected and 1s 1ndi-
cated as the current selection by highlighting 118. Once a
hypertext anchor 1s selected, the user can activate 1ts link to
another Web page by pressing “Enter” button 19. To change
the current selection, the user specifies a direction 1n which
he wishes to “move” the selection by pressing any of
direction buttons 15—18 on remote control 11. In response to
one of these puts, the application software 31 determines
which of the other hypertext objects in the HITML document,
if any, to select and display as the new current selection. In
prior systems, the user 1s required to move a pixel-accurate
cursor over the screen in continuous movements and to
determine when the cursor coincides with a hypertext
anchor. In contrast, the present invention determines the
location of all hypertext objects and selects a new hypertext
anchor based on the inputs received from remote control 11.
The user 1s not required to locate hypertext objects.

Assume now that the user wishes to change the current
sclection, hypertext anchor 101, to a new hypertext
anchor—anchor 104, for example. The present invention
allows the user to do this by pressing one of direction
buttons 15-19 on remote control 11. FIG. 4B 1illustrates the
Web page 100 as displayed with the anchor 104 as the
current selection, as indicated by highlighting 118. Using
remote control 11, the user may move the current selection
successively through all of the displayed hypertext anchors
and may also access and select hypertext anchors in the
current HI'ML document which are not currently displayed
by scrolling the document.

FIG. 5 illustrates a routine for setting up a data structure
performed by the application software 31 1n order to permit
the functions just described. Initially, an HIML document 1s
received via the network connection 29 (step 501). Next, the
HTML document is parsed into text and tags (step 502).
From the parsed HTML document, a list 1s generated of the
displayables in the current HIML document (step 503).
Displayables may include either text or images. Methods of
identifying displayables in an HITML document are well
known and need not be discussed herein. From the list of
displayables, a sorted list of selectables (e.g., hypertext
anchors) 1s generated (step 504).

The list of selectables 1s sorted as 1t 1s generated according
to an 1nsertion sort routine. The selectables are sorted
according to their positioning on the Web page, as it 1s to be
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displayed. More speciifically, the list of selectables 1s formed
according to the direction of reading or writing in the
English language (1.e., left to right, top to bottom). Sorting
1s performed first according to vertical position, and then
according to horizontal position. Accordingly, a selectable
would be 1nserted into the selectable list at a position before
any seclectables which 1t appears higher than on the Web
page; a selectable would also be inserted into the selectable
list at a position before any selectables that 1t appears to the

left of on the Web page but have the same vertical position.

In performing the insertion sort to generate the list of
sclectables, the determination of vertical positioning
requires a determination of whether a given selectable falls
“above” or “below” an existing entry 1n a selectable list. This
determination can be complicated by the fact that there is
often overlap 1n the vertical direction between two
selectables. In FIGS. 4A and 4B, for example, there 1is
vertical overlap between anchors 109 and 110. The present
invention resolves this difficulty in the following way: It
there 1s overlap between a given selectable and another
selectable, then the given selectable 1s considered to be
“below” the other selectable if the overlap between the two
selectables 1s less than one-half of the height of the smaller
of the two selectables and the top of the given selectable 1s
below the top of the other selectable. If the overlap 1s not less
than one-half of the height of the smaller of the two
selectables or 1f the top of the given selectable 1s not below
the top of the other selectable, then the given selectable 1s
not considered to be “below” the other selectable. This same
criterion 1s applied to determine when a given selectable can
be considered “above” another selectable. Further, this
method of defining the conditions “above” and “below”™ 1s
also used 1n moving the current selection in response to a
user 1nput, as will be discussed below.

Referring now to FIGS. 4A and 4B for example, the sorted
list of selectables generated from Web page 100 would have
the following order (listed by reference numeral): 101, 102,
104, 103, 105, 106, 107, 108, 109, 110, 112, 111, 113, 114,
115. It should be appreciated that in the actual
implementation, the sorted list of selectables may actually
constitute a list of pointers to entries 1n the list of display-
ables. Note that 1n reading Web page 100 from top to bottom
(in English), a person would encounter anchor 104 before
encountering anchor 103, since anchor 104 1s 1n a line of text
that 1s above the line of text including anchor 103.
Consequently, anchor 104 appears before anchor 103 1n the
sorted list of selectables. Note further that anchor 112
appears before anchor 111 1n the sorted list of selectables;
this 1s so because there 1s overlap 1n the vertical direction
between these two anchors, and the amount of overlap
includes the enfire height of anchor 112. Consequently,
anchors 111 and 112 are considered to have the same vertical
rank on Web page 100. However, since anchor 112 appears
to the left of anchor 111, anchor 112 is inserted into the
sorted list before anchor 111.

The method of moving a selection between hypertext
anchors using remote control 11 will now be described with
reference to FIGS. 6, 7A, and 7B. As mentioned above, a
user may move the current selection left or right by one
hypertext anchor by pressing left button 15 or right button
16, respectively. In response to receiving an IR signal
corresponding to either button 15 or button 16, the software
31 of the present invention (specifically, selection handler
55) simply moves one position through the sorted list to
determine the new current selection. That 1s, 1f left button 15
was pressed, the new current selection will be one position
higher 1n the sorted list from the current selection, whereas,
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if right button 16 was pressed, the new current selection will
be one position lower in the sorted list from the current
selection. In response to any of direction buttons 15-18
being pressed, a new current selection will be determined
and the highlighting 118 will be moved to indicate the new
current selection. The screen may be scrolled to display the
current selection, as discussed below. As mentioned above,
the user may activate the hypertext link of the current
selection by pressing “Enter” button 19.

Movement of the current selection 1n response to down
button 18 being pressed will now be described with refer-
ence to FIG. 7A. When down button 18 1s pressed, each
entry (selectable) that appears in the sorted list after the
current selection 1s examined according to the following
routine to determine whether 1t 1s a Best Guess. The Best
Guess 1s a selectable which 1s, at least temporarily, consid-
ered to be the most likely selectable to be the new current
selection based on the last user mnput. As each entry 1n the
list 1s tested, whichever entry i1s currently considered to be
the Best Guess may then be replaced by the selectable being
tested if the selectable being tested 1s determined to be a
better choice. Once the end of the list 1s reached, the
selectable that 1s designated as the Best Guess will be taken
to be the new current selection. Accordingly, highlighting
118 will be moved to indicate the new current selection to
the user.

In response to the down button 18 being pressed, the
application software 31 1nitially determines which selectable
in the sorted list of selectables 1s the next selectable after the
current selectable (i.e., after the current selection) (step 701);
the result of this determination will be referred to herein as
“selectable I”. Next, the determination 1s made of whether
selectable I is currently displayed on the screen (step 702).
If not, then the screen 1s scrolled down by a predetermined
number of pixels, but less than an entire screen (step 714).
An exemplary number of pixels 1s 100, although that number
1s essentially arbitrary. After the screen is scrolled down by
the predetermined number of pixels, another determination
1s made of whether selectable_ I 1s displayed on the screen
(step 715). If the selectable I is still not displayed on the
screen, then the current selection 1s not changed, and the
highlighting 118 is not moved (step 713). Note that if the
current selection 1s no longer visible after the scroll, no
selection 1s displayed.

If, however, after scrolling down by the predetermined
number of pixels (step 714), selectable_ I is displayed on
screen, or if selectable I was displayed initially (step 702),
then a determination 1s next made of whether the vertical
overlap between the current selection and selectable I 1s
less than one-half of the height of the smaller of the current
selection and selectable_ I (step 703). If so, a determination
1s made of whether the top of selectable__I 1s below the top
of the current selection (step 704). Note that the order of
these two determinations (steps 703 and 704) can be
reversed, if desired. Note also that these two determinations
constitute the same test used to determine the “below”
condition when generating the sorted list of selectables.

If the answer to either of these two determinations 1s “no,”
then the process proceeds to a determination of whether
selectable 11is the last selectable in the sorted list (step 711).
If selectable I 1s not the last selectable 1n the list, then the
procedure of FIGS. 7A and 7B 1s repeated, taking the next
selectable in the list as selectable 1 (steps 718, 701).
Alternatively, 1f selectable_ I 1s the last selectable 1n the list,
then the new current selection 1s taken to be whichever
sclectable 1s currently designated as the Best Guess, as
explained below (step 712).
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If (in step 703) the vertical overlap between the current
selection and selectable_ I 1s less than one-half of the height
of the smaller of the current selection and selectable 1, and
(in step 704) the top of selectable_ I is below the top of the
current selection (step 704), then it is next determined
whether there is currently a Best Guess (step 705). If there
1s not yet a Best Guess, then the Best Guess 1s taken to be
selectable I (step 710). Again, if selectable_ I is not the last
sclectable 1n the list, then the process repeats from the
beginning with the next entry in the list. If (in step 705) there
was already a Best Guess, then a determination 1s made of
whether the top edge of selectable_ I has a higher vertical
position (smaller “Y” coordinate) than the bottom edge of
the Best Guess selectable (step 706). If not, then
selectable_ I 1s disregarded as a potential new Best Guess,
since 1t 1s lower on the screen than the current Best Guess.
The reason for disregarding selectable_ I in this case 1s an
assumption that the user would not wish to jump from the
current selection to selectable_ I if there 1s another select-
able that 1s below the current selection but above
selectable_ 1. Accordingly, in that situation a determination
1s again made as to whether selectable__I 1s the last select-
able in the list (step 711). If not, the process repeats from the
beginning (steps 718, 701) using the next entry in the list.

If (in step 706) the top of selectable_ I is higher than the
bottom of the Best Guess, then 1t 1s determined how much
overlap, Guess Overlap, exists (if any) between the Best
Guess and the current selection (step 707) in the horizontal
direction. Similarly, a determination 1s made of how much
horizontal overlap, Selectable Overlap, exists (if any)
between selectable_ I and the current selection (step 708). If
Guess Overlap is less than Selectable Overlap (step 709),
then the Best Guess is replaced by selectable I (step 710);
that 1s, selectable I i1s then considered to be the new Best
Guess. Accordingly, the process repeats using the next entry
in the sorted list of selectables, assuming selectable_ I was
not the last selectable on the list.

If (in step 709) Guess Overlap is not less than Selectable
Overlap, then two situations might exist. The first situation
is that the overlap amounts are equal (i.e., Guess Overlap=
Selectable Overlap). The second is that Selectable Overlap
1s greater than Guess Overlap. Generally, the amount of
horizontal overlap will be equal when Guess Overlap and
Selectable Overlap are both zero (i.e., when neither
selectable_ I nor the Best Guess overlaps the current selec-
tion horizontally). If Guess Overlap and Selectable Overlap
are equal, then selectable_ I 1s taken to be the new Best
Guess (in step 710) only if the left edge of the Best Guess
1s farther from the left edge of the current selection than the
left edge of selectable_ I 1s from the left edge of the current
selection (step 717). Otherwise, the process repeats using the
next selectable 1n the list.

If Guess Overlap 1s not less than Selectable Overlap and
either: (1) the Guess Overlap does not equal Selectable
Overlap, or (2) the left edge of Best Guess is closer to the
left edge of the current selection than the left edge of
selectable I is to the left edge of the current selection (steps
716 and 717), then the Best Guess is retained, and the
process repeats (unless selectable I was the last selectable
in the list).

Once the last selectable 1n the list has been tested using
the process just described, then the new current selection 1s
taken to be whichever selectable 1s currently the Best Guess
(step 712). The new current selection is then highlighted
(step 713).

The procedure of FIG. 7A will now be explained with
reference to FIG. 6. FIG. 6 shows a number of hypertext
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anchors 131-136 and defines certain spatial relationships
between those anchors. Asorted selectable list of the anchors

in FIG. 6 would have the following order: 132, 131, 133,
134, 135, 136. Assume now that the current selection 1s
anchor 131 as indicated by highlighting 118. Assume further
that the user has just entered an nput by pressing the down
button 18 on remote control 11. In response, the application
software 31 1nitiates the process of examining entries in the
sorted selectable list which follow selectable 131 (i.e. begin-
ning with selectable 133). Note that selectable 132 appears
before 131 1n the sorted list because 1t 1s “above” selectable
131 (according to the criteria described above) and is
therefore not considered 1n response to the down button 18
being pressed. Therefore, according to the routine of FIG.
7A, the amount of vertical overlap between selectable 133
and selectable 131, 1f any, 1s determined. In this example, the
amount of overlap 1s four units. The dimensions illustrated
in FIG. 6 are provided only for purposes of illustration and
can have essentially any units, such as pixels, for example.
Since the amount of vertical overlap (four units) between
selectable 133 and selectable 131 1s greater than one-half of
the height of the smaller of these two selectables (one-half
of the height of selectable 133, which is 6/2, or 3), selectable
133 1s not considered to be “below” selectable 131.
Consequently, since there 1s currently no Best Guess, select-
able 133 1s 1gnored and the next selectable 1n the list,
selectable 134, is examined. (If there were currently a Best
Guess, then that Best Guess would be retained.)

Continuing now through the sorted list of selectables,
selectable 134 overlaps selectable 131 in the vertical direc-
fion by two units. Two units 1s less than one-half of the
height of the smaller of these two selectables (which are
equal in height). Further, the top edge of selectable 133 is
below the top edge of selectable 131. Therefore, selectable
134 1s considered to be “below” selectable 131, and select-
able 134 is taken to be the new Best Guess (step 710). The
next selectable to be examined 1s selectable 135. Selectable
135 does not overlap selectable 131 and 1s, therefore,
considered to be below the current selection. However, the
top edge of selectable 135 1s below the bottom edge of the
Best Guess, selectable 134. Therefore, selectable 135 1s not
a “better” Best Guess than the current Best Guess, selectable
134. Consequently, selectable 134 1s retained as the Best
Guess and the next selectable 1n the list, selectable 136 1s
examined. Essenfially the same analysis applies to selectable
136 as to selectable 135. Therefore, when the end of the
sorted list 1s reached, the Best Guess remains selectable 134.
Consequently, 1t 1s determined that the new current selection
1s selectable 134. Accordingly, selectable 134 1s highlighted
to so indicate.

In a different scenario, assume now that the current
selection 1s selectable 132 and that down button 18 1s
pressed. The next selectable 1n the sorted list of selectables
after selectable 132 1s selectable 131. Therefore, selectable
131 1s the first selectable to be examined. Selectable 131
does not overlap selectable 132 by more than four units (Y2
the height of selectable 131). Further, the top edge of
selectable 131 1s below the top edge of selectable 132.
Therefore, selectable 131 1s considered to be “below” select-
able 132 and 1s taken to be the Best Guess. Moving through
the sorted list, the next selectable to be examined i1s select-
able 133. Sclectable 133 meets the conditions for being
“below” the current selection, selectable 132. Moreover, the
top edge of selectable of 133 1s not below the bottom edge
of the current Best Guess, selectable 131. Therefore, select-
able 133 1s, so far, not eliminated from consideration.
Instead, the amount of horizontal overlap 1s determined
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between selectable 133 and the current selection selectable
132 and between selectable 131 and the current selection. In
this case, both selectable 131 and selectable 133 have no
horizontal overlap with the current selection, selectable 132.
Therefore, the next step 1s to determine (step 717) whether
the left edge of the current selection 1s closer to the left edge
of selectable 131 or to the left edge of selectable 133. Here,
the left edge of 131 1s closer. Therefore, selectable 131 1s
retained as the Best Guess (step 710). The above process
then continues by examining the next selectable 1n the sorted
list, selectable 134, and so forth, until the end of the sorted
list 1s reached. At that point, the Best Guess 1s taken as the
new current selection.

In yet another scenario, assume that the current selection
1s selectable 133 and that down button 18 was just pressed.
Sclectable 134 1s the first selectable 1n the list to be exam-
ined. The overlap between selectable 134 and 133 1s greater
than one-half the height of the smaller of these two
selectables (i.e., greater than 6/2, or 3). Therefore, selectable
134 1s eliminated from consideration. At this point there 1s
no Best Guess. Selectable 135 1s considered next. Selectable
135 does not vertically overlap the current selection, select-
able 133, and the top of selectable 135 1s below the top of
the current selection. Therefore, selectable 135 1s taken to be
the Best Guess. Next, selectable 136 1s considered. Select-
able 136 does not overlap the current selection, nor 1s the top
edge of the selectable 136 below the bottom edge of select-
able 135. Theretore, the horizontal overlap between the Best
Guess and the current selection (Guess Overlap), and
between selectable 136 and the current selection (Selectable
Overlap), are determined. The Guess Overlap 1s zero.
However, Selectable Overlap 1s four units. Therefore,
because Selectable Overlap 1s greater than Guess Overlap,
selectable 136 i1s taken to be the new Best Guess. Further,

since selectable 136 1s the last selectable 1in the sorted list,
the new current selection 1s taken to be the current Best

Guess, selectable 136.

The procedure of changing the selection 1n response to up
button 17 being pressed 1s 1llustrated in FIGS. 7C and 7D.
The procedure for up button 17 1s substantially 1dentical to
the procedure for down button 18 (FIGS. 7A and 7B) and
therefore need be not be described on a step-by-step basis.
Nonetheless, certain differences should be noted. In
response to the up button 17, 1n contrast with the procedure
for down button 18: (1) entries 1n the list of selectables are
examined moving backward through the list (not forward)
starting with the selectable immediately preceding the cur-
rent selection (steps 751, 768), until all selectables in the list
preceding the current selection have been examined; (2) the
amount of vertical overlap 1s calculated 1n order to deter-
mine whether a selectable, selectable I, 1s “above” the
current selection, not “below” (step 754); (3) selectable_ I is
ignored as a possible new current selection if the bottom of
selectable I is above the top of the current Best Guess (step
756); and, (4) if selectable_ I 1s not currently displayed, the
screen 1s scrolled up (not down) by a predetermined number

(c.g., 100) of pixels.
III. Audio Functions

The application software 31 includes the capability to
cause music and other sounds to be played through a speaker
of the television set 12 based on audio data downloaded via
the network connection 29. The downloaded audio data may
be 1n any of a number of different formats, such as MIDI
(Musical Instrument Digital Interface), MPEG (Moving
Picture Experts Group), Real Audio, .AU, .AIFE, .WAV or

others. Once decoded by the box 10, the received audio
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information 1s provided to the television set 12 via an audio
channel of link 6.

A. Background Music

The WebTV service provides audio data to the box 10 for
the purpose of providing background music or other sound
effects (hereinafter simply “background music™) to the user
while the user 1s browsing the Web. The background music
fills the audio channel of link 6, which would otherwise be
unused, unless the user has activated a link to an audio file
or a Web page provides its own background music. Hence,
the background music provided by the WebTV service
makes the Web browsing experience seem more like watch-
ing television to the user, since people are accustomed to
hearing sound while viewing a television. In addition, back-
oround music 1s loaded into the client system asynchro-
nously with, and independent of, the user’s actions, so that
the user does not have to wait to hear audio.

Audio data for generating background music may be 1n
one of the above-mentioned audio formats. The background
music may be downloaded into RAM 23 and played imme-
diately or stmply retained for later use. Alternatively, down-
loaded audio files can be written 1nto flash memory 22b.
Background music played to the user may be generated from
audio files that have been previously stored in memory, or
from audio files that are being downloaded from the server
S5 “on the 1ly”, or a combination of these techniques.

The background music 1s generally played to the user
while the user 1s viewing Web pages and while Web pages
are bemng downloaded. In one embodiment, which 1s 1llus-
trated by FIG. 11A, the file for generating one sequence of
background music is downloaded from the server 5 (step
1102) only after the previous sequence of background music
has finished playing (step 1101). This embodiment reduces
memory consumption in the client system 1 1n comparison
to a second embodiment, which 1s 1llustrated in FIG. 11B. In
the embodiment of FIG. 11B, a current sequence of back-
ground music is played to the user (step 1101) while the file
for generating the next sequence 1s being downloaded from
the server 5 (step 1102). Thus, the embodiment of FIG. 11B
has the advantage of providing the user with a continuous,
uninterrupted stream of background music.

The WebTV background music 1s suspended, however,
whenever a displayed Web page provides 1ts own back-
cround music, such that the background music associated
with the Web page 1s played instead. Once the user leaves
that Web page, the Web TV background music 1s resumed. In
addition, 1f the user has accessed a particular hypertext link
to an audio file, the WebTV background music is suspended
while the accessed audio file 1s played.

In addition, the application software 31 also provides
certain special sound effects. The special sound effects are
superimposed upon (i.e., played concurrently with) the
background music. Some of the sound effects are used to
provide the user with audio feedback when operating the
remote control 11. For example, a specific sound effect 1s
assoclated with each function of the remote control 11.
Audio feedback such as this 1s advantageous, since the user
of the present invention will likely be positioned farther
from the display than he would be i1f he were using an
ordinary personal computer to browse the Web.

B. Audio Panel

The present invention includes a user interface for con-
trolling audio functions related to audio files downloaded
from the Web. This user mterface 1s presented to the user in



6,005,563

15

the form of an “Audio panel”, which 1s illustrated 1n FIG.
8B. The audio panel 1s accessed by the user’s pressing the
Options button 7 on the remote control 11 when audio 1s
available. In general, pressing the Options button 7 causes
an Options panel to be displayed, as illustrated 1in FIG. 8A.
The Options panel 140 1s displayed as an overlay on a
currently displayed Web page 100. The Options panel 140
provides the user with access to a number of managerial
functions of the WebTV browser which are accessed by soft

buttons 148-152. Buttons 148—152 are selected and acti-
vated by the use of the remote control 11 (more specifically,
buttons 15—19 of remote control 11) in the manner described
above.

If the user activates the Options panel 140 while down-
loaded audio data is being played (in response to activating
a hypertext link to an audio file), the Options panel will be
displayed with an Audio panel 154, as 1llustrated in FIG. 8B.
If the last hypertext link to be accessed did not link to audio
data, then the Options panel 140 1s displayed without the
Audio panel 154, as illustrated 1n FIG. 8A. That 1s, the Audio
panel 154 1s enabled to be displayed only when there 1s
audio data to be played. Thus, FIG. 9 1llustrates a routine for
displaying an Options panel. In response to the Options
button 7 being pressed, if the Audio panel is enabled (step
901), then the Options panel is displayed with the Audio
panel (step 902). If the Audio panel is not enabled (step 901),
then the Options panel 1s displayed without the Audio panel
(step 903).

The Audio panel 154 includes a fitle bar 142, a Stop
button 143, a Play button 144, a Pause button 145, a Fast
Forward button 146, a Rewind button 147, and an audio
scope 153. As indicated by their names, buttons 143—147 are
for controlling audio data and audio sequences (sound)
generated from audio data (e.g., playing an audio sequence,
rewinding a audio sequence, etc.). The button that is cur-
rently selected at any point 1n time 1s indicated by high-
lighting 118. Buttons 143—147 are selected and activated by
the use of the remote control 11 (i.e., buttons 15-19 of
remote control 11) in the manner described above. The title
bar displays the title name of the audio file currently being
played.

The audio scope 153 1s a display of moving audio
waveforms representing the audio sequence being played are
displayed. In the case of stereo data, two waveforms are
displayed, as 1llustrated mn FIG. 8B, one waveform for the
left audio channel and one waveform for the right audio
channel. The waveforms are generated by converting the
digital audio data into a graphical plot. The waveforms are
scrolled horizontally across the audio scope 153 as the audio
sequence 1s played, so that the sound the user 1s hearing at
any point 1n time 1s represented by the waveforms currently
displayed 1n the audio scope 153.

FIG. 10 1llustrates a routine for enabling or disabling
display of the Audio panel when the user activates a hyper-
text anchor on a Web page. Initially, the Web site specified
by the anchor’s URL is accessed by the client system 1 (step
1001). The accessed file is then retrieved and a status
indication 1s displayed on the screen during downloading to
indicate how much of the file has been downloaded so far
(step 1102). A downloaded HTML file will generally contain
a MIME (Multi-purpose Internet Mail Extension) header,
which specifies the content type of the file. Thus, after
downloading the file, the client system 1 determines if the
file contains a MIME header (step 1004). If the file contains
a MIME header, the header 1s examined to determine the
content type of the file (step 1005). If the file contains audio
content, then the Audio panel is enabled (step 1006) and the
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audio file 1s played (step 1007). If the file does not contain
audio content, then display of the audio panel 1s disabled

(step 1009), and the retrieved file is displayed normally (step
1010).

If (in step 1004) the file does not contain a MIME header,

the client system 1 determines the content type by examin-
ing the file extension of the downloaded f{ile, 1f any. For
example, the file extensions .AU, .WAYV, and .AIFF indicate
audio content. After determining the content type from the
file extension, the routine proceeds as described above (from

step 1005).

The client system 1 has the ability to determine whether
particular a audio function, such as Rewind, Pause, or Fast
Forward, applies to a given downloaded file. For example,
the Fast Forward function (button 146) does not apply to a
live audio stream, such as Real Audio. Therefore, for situ-
ations 1 which a particular audio function does not apply,
the corresponding button 1s automatically disabled (i.e., not
displayed or displayed in a manner that indicates the func-
tion 1s unavailable).

In one embodiment, the user can save mmto memory an
audio file that has been accessed from a Web site. For
example, the user can save such an audio file as a back-
cround music {ile, so that the file 1s automatically played as
part of a repeating sequence of background music selections.
A downloaded audio file may be saved into memory using
the Save button 151 displayed on the Options panel.

Thus, a method and apparatus for providing a user mter-
face to control audio functions 1n a Web browser have been
described. Although the present invention has been
described with reference to specific exemplary
embodiments, 1t will be evident that various modifications
and changes may be made to these embodiments without
departing from the broader spirit and scope of the mnvention
as set forth in the claims. Accordingly, the specification and

drawings are to be regarded 1n an illustrative rather than a
restrictive sense.

What 1s claimed 1s:

1. In a computer network that includes (1) a plurality of
servers for accessing a plurality of network sites containing
various types of content, as for example text, graphics and
audio files, which can be viewed and listened to as
appropriate, and downloaded when desired and that includes
(i1) a plurality of client systems, at least some of which are
comprised of a television monitor electronically connected
to and controlled by a processor and an mput device which
together permit the television monitor to function as a
computer display and audio output while the processor of
the client system 1s connected to a server for purposes of
browsing the network sites, a method of controlling audio
output while browsing such sites, comprising the steps of:

establishing a connection between a processor of a client
system and one of said servers and thereafter utilizing
the television monitor as a computer display and audio
output device while browsing one or more said network
sites;

automatically and independently of the content at any
particular network site, said server to which the pro-
cessor of the client system 1s connected downloading to
the connected processor of the client system back-
oround music for output while the user is browsing any
of the network sites;

said processor of the client system that 1s connected to
said server causing the television monitor to play the
background music as any of the network sites are
browsed; and
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said processor or the connected client system thereafter
suspending the background music’s output 1n the event
a network site 1s accessed that provides separate audio
background or i the event an audio file 1s activated at
a network site.

2. The method of claim 1 wherein said step of download-
ing to said connected processor of the client system said
background music occurs asynchronously with and indepen-
dent of the user’s actions at the client system.

3. The method of claim 1 wherein said step of causing the
television to play the downloaded background music can be
sclectively programmed to immediately play upon
downloading, or stored for playing later.

4. The method of claim 1 wherein said step of download-
ing to said connected processor of the client system said
background music comprises the step of sequentially down-
loading different music files only after a previous {file has
finished playing.

5. The method of claim 1 wherein said step of download-
ing to said connected processor of the client system said
background music comprises the step of downloading a next
file of background music to be played as a current file 1s
being played.

6. The method of claim 1 further comprising the step of
superimposing upon the background music one or more
other special sound effects to provide the user of the client
system with audio feedback when operating an input device
of the client system.

7. The method of claim 1 wherein said step of suspending,
the background music comprising the step of superimposing
upon a network site that 1s being browsed an audio control
panel for performing a plurality of audio functions which
can be interactively selected by the mnput device at the client
system.

8. The method of claim 7 wherein said step of superim-
posing said audio control panel comprises the step of
determining whether audio data at the network site 1s live
audio, and 1f so, disabling a display of at least one of the
functions of the audio control panel.

9. In a computer network that includes (1) a plurality of
servers for accessing a plurality of network sites containing
various types of content, as for example text, graphics and
audio files, which can be viewed and listened to as
appropriate, and downloaded when desired, and that
includes (ii) a plurality of client systems, at least some of
which are comprised of a television monitor electronically
connected to and controlled by a processor and an 1nput
device which together permit the television monitor to
function as a computer display and audio output while the
processor of the client system 1s connected to a server for
purposes ol browsing the network sites, as an article of
manufacture, a computer program product for implementing
at a client system’s processor a method of controlling audio
output while browsing such sites, comprising:

a computer readable medium for carrying computer pro-
ogram code means; and

computer program code means contained on said
medium, comprising:
first program code means for establishing a connection
between a processor of a client system and one of
said servers and thereafter utilizing the television
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monitor as a computer display and audio output
device while browsing one or more said network
sites;

second program code means for automatically and
independently of the content at any particular net-
work site, causing said server to which the processor
of the client system 1s connected to download to the
connected processor of the client system background
music for output while the user 1s browsing any of
the network site;

third program code means for causing the television
monitor to play the background music as any of the
network sites are browsed; and

fourth program code means for thereafter suspending
the background music’s output 1n the event a net-
work site 1s accessed that provides separate audio
background or 1n the event an audio {ile 1s activated
at a network site.

10. The computer program product of claim 7 wherein
said second program code means for causing said down-
loading to said connected processor of the client system said
background music includes program code means that causes
the downloading to occur asynchronously with and inde-
pendent of the user’s actions at the client system.

11. The computer program product of claim 7 wherein
said third program code means for causing the television to
play the downloaded background music includes program
code means for permitting the client system to be selectively
programmed to immediately play the background music
upon downloading, or stored for playing later.

12. The computer program product of claim 7 wherein
sald second program code means for causing said down-
loading to said connected processor of the client system said
background music comprises program code means for
sequentially downloading different music files only after a
previous file has finished playing.

13. The computer program product of claim 7 wherein
said second program code means for causing said down-
loading to said connected processor of the client system said
background music comprises program code means for
downloading a next file of background music to be played as
a current file 1s being played.

14. The computer program product of claim 7 further
comprising program code means for superimposing upon the
background music one or more other special sound effects to
provide the user of the client system with audio feedback
when operating an mnput device of the client system.

15. The computer program product of claim 7 wherein
said fourth program code means for suspending the back-
oround music comprises program code means for superim-
posing upon a network site that 1s being browsed an audio
control panel for performing a plurality of audio functions
which can be 1nteractively selected by the 1input device at the
client system.

16. The computer program product claim 15 wherein said
program code means for superimposing said audio control
panel comprises program code means for determining
whether audio data at the network site 1s live audio, and 1if
so, disabling a display of at least one of the functions of the
audio control panel.
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